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* NOTICES * 



Japan Patent Office Is not responsible for any 
damages caused by the use of this tremslatlon. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the suitable optical diffusion web material for 
realization of uniform diffusion of the light drawn from the light in a liquid crystal display display 
especially about the optical diffusion web material for diffusing uniformly the beam of light drawn from 
the light source. 
[0002] 

[Description of the Prior Art] In the liquid crystal display display unit 21 equipped with the back light of 
the conventional, for example, direct female mold, method, as shown in drawing 3 , diffusion passage is 
uniformly carried out with the diffusion board 23, and the beam of light irradiated from the fluorescence 
pipe (back light) 22 arranged in the background of a liquid crystal panel has composition led to the 
liquid crystal display element 24 arranged above the diffusion board 23. 

[0003] Conventionally, in order to cancel the image of a light [ directly under ] in this kind of liquid 
crystal display display, distributed mixture of the mineral -matter fillers, such as white pigments, is 
carried out so much at the diffusion resin layer, and the thing thick [ of 2-3mm in the thickness of a 
diffusion sheet ] was used for the optical diffusion web material. 

[0004] However, according to the optical diffusion web material which used the above-mentioned 
conventional mineral-matter filler so much, it originated in inferior [ of the light-transmission nature of a 
mineral -matter filler ], and although improved to some extent, the trouble that the brightness of a 
diffusion sheet fell had the concealment effect of a light. Moreover, the thickness of the diffusion sheet 
mentioned above had become the factor which checks miniaturization of a display. 
[0005] 

[Means for Solving the Problem] In view of the trouble which the conventional technology which 
described this invention above was holding, light is invented in order to give the function to conceal the 
light source and the printing pattern of an optical diffusion web material which are directly under an 
optical diffusion web material although penetrated. The base-material sheet which the place made into 
the summary has in having used the polymer bead colored with the transparent bead and/or the pigment 
as a diffusate to a binder, and specifically consisted of matter of; transparency or a translucency, The 
optical diffusion web material which was painted on this base-material sheet upper surface and which 
consisted of diffusion layers which consist of mixture of a binder and a bead; the aforementioned bead 
Optical diffusion web-material; and the aforementioned diffusion layer which are transparent bead and 
coloring beads or such mixture are the optical diffusion web material which contains a minerals filler 
further. 

[0006] That is, the following four modes are contained in the composition of the diffusion layer of this 
invention. 

[0007] ** Optical diffusion layer which consists of a coloring bead and a binder ( drawing 1 (a)); 

** A transparent bead and coloring bead and optical diffusion layer which consists of a binder ( draw ing 

i(b)); 
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** The optical diffusion layer which consists of a minerals filler which carried out distributed mixture 
into optical diffusion layer ( drawing 1 (c)); and the ** transparent bead which consist of a minerals 
filler which carried out distributed mixture into a coloring bead, a binder, and a binder, a coloring bead, 
a binder, and a binder ( drawing 1 (d)). 

[0008] And by using the translucent sheet which blended pigments, such as a titanium dioxide, with the 
component of the transparent sheet which consists of idiosome material, such as plastics, glass, and 
inorganic transparent matter, or these transparent sheets as a base-material sheet used for this invention, 
although especially sheet thickness is not limited, the difficulty nature and handling nature of processing 
are taken into consideration, and it is 10-1000 micrometers. A grade is desirable. 
[0009] Moreover, as a coloring matter for coloring these beads, a pigment, for example, the titanium 
oxide which gives opalescence, the copper phthalocyanine blue which gives blue, the cyanine green 
which gives green, the red iron oxide which gives brown can be used, among these especially titanium 
oxide is [ that \yhat is necessary is just what makes plastics (for example, acrylic copolymer) glass, etc. 
the principal component as a coloring bead ] desirable, considering the concealment effect. In addition, 
although especially the particle size of a bead is not limited, it takes an optical spreading effect into 
consideration, and it is five to 100 micrometer. A grade is desirable. 

[0010] Furthermore, as a binder, a transparent plastics resin (for example, acrylic resin or a urethane 
resin) can use it in this invention. 

[001 1] Furthermore, although especially the thickness of an optical diffusion layer is not limited, it takes 
into consideration difficulty nature, intensity, an optical spreading effect, etc. of painting on a base- 
material sheet, and it is ten to 500 micrometer. A grade is desirable. 

[0012] Next, as a transparent bead, an acrylic resin bead, a glass bead, etc, can be used and, as for both 
mixing ratio, 1:99-99:1 (weight ratio) are desirable, when mixing and using a transparent bead and a 
coloring bead ( drawing 1 (b) and drawing 1 (d)) in consideration of the concealment effect and an 
optical spreading effect in this case. Moreover, especially the particle size of a transparent bead will be 
five to 100 micrometer, if an optical spreading effect etc. is taken into consideration, although not 
limited. The bead with which grain size differs the thing of a grade preferably is made intermingled, and 
is used. Furthermore, the mode distributed so that may be worn a bead as an arrangement mode of a 
bead in making the bead laid under the binder when taking the optical spreading effect etc. into 
consideration, and the bead partially laid under the binder intermingled, and using it, and a row and 
distribution or a base-material sheet front face may be mostly worn on a base-material sheet front face is 
desirable. 

[0013] furthermore ~ although a titanium dioxide, talc, an alumina, a silica, etc. can be used and 
especially the particle size of the minerals filler in this case is not limited as a minerals filler, when 
mixing and using a minerals filler ( drawing 1 (c) and drawing 1 (d)), if the concealment effect is taken 
into consideration - a particle - especially ~ 0.1-5 micrometers What has the particle size of a grade is 
desirable. 
[0014] 

[Example] It explains referring to the drawing which appended the example of this invention hereafter. 
[0015] By composition of this invention, the beam of light generated from the light source 1 1 as shown 
in drawing 2 penetrates the base-material sheet 2, and after there is nothing with how often and repeating 
contact, refraction, and reflection with the coloring bead 4 arranged in a diffusion layer 3, a diffusion 
layer 3 is passed. Since the grade of diffusion of the light which passed the diffusion layer will become 
homogeneous by this and this homogeneous diffused light is supplied to the display section, the function 
which cancels the image of a light (light source) is achieved. 

[0016] Moreover, drawing 2 (b) As shown, by arranging the transparent bead 6 in a diffusion layer 3 
further, the degree of brightness is enabled by adjusting the mixing ratio of the coloring bead 4 and the 
transparent bead 6 it not only can adjust the grade of diffusion of light, but, and correspondence 
according to the use is enabled. 

[0017] In addition, d rawing 1 (c) And drawing 1 (d) Of course, the effect of a dissolution of a light 
image is further expectable with use of the minerals filler combination binder 7 which exists. 
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[0018] Moreover, m addition to the liquid crystal display display unit ( drawing 3 ) of a directly under 
type ** type mentioned above, of course as a use mode of the optical diffusion web material of this 
invention, it is applicable also to the display unit of Light Emitting Diode form ( drawin o 4 ) or edee 
light form ( drawing 5 ). 5 
[0019] 1 125 micrometers of examples The polyethylene-terephthalate sheet ("PET T-lOO"; diamond foil 
incorporated company make) of thickness is used as a base-material sheet, and it is 20-25 micrometers 
(a binder bed depth) in thickness with a well-known roll coat method to the upper surface. The coating 
liquid of the composition shown in the following table 1 was painted so that it might become 
[0020] ^ 
[Table 1] 

r ^ ^) )\^ ^ it lOOfifiSB 
>r V -> r ^ - h ssaa? 



[0021] This web material was examined about each property of all light transmissions. Hayes, and 
surface hardness based on the A method of JIS K 7105, and the method of JIS K7105 and JIs'k5400, 
respectively; Moreover, this web material was set to the upper surface of an acrylic light guide plate, and 
the transverse-plane brightness of a web material was measured using the luminance meter (product' 
made from color luminance-meter "BM-7":TOPCON, Inc.). The test result was shown in the following 
table 2. ^ 
[0022] 

[Table 2] 

n m C^^fl^p^] 360cd/m* 

mm 



[0023] And when the web material obtained by this example was used as a diffusion sheet of direct 
female mold light type liquid crystal display equipment, the lamp [ directly under ] did not appear from 
the liquid crystal upper surface. 

[0024] The same polyethylene-terephthalate sheet as example 2 example 1 is used as a base-material 
sheet, and it is 30 micrometers (a binder bed depth) in thickness with a well-known roll coat method to 
the upper surface. The coating hquid of the composition shown in the following table 3 was painted so 
that it might become. 
[0025] 

[Table 3] 

T ^) m m mm&m 

^ r ^ ^} )U t'-X C&g : 20^B> 5SftS5 

V 7 ^ - V m<tm BSflteu 



[0026] This web material was examined by the same method as an example 1 about each property of all 
light transmissions, Hayes, surface hardness, and brightness. The test result was shown in the following 
table 4. ^ 
[0027] 
[Table 4] 
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[0028] And when the web material obtained by this example was used as a diffusion sheet of Light 
Emitting Diode type liquid crystal display equipment, the Light Emitting Diode lamp did not appear 
from the liquid crystal upper surface. 

[0029] The same polyethylene-terephthalate sheet as example 3 example 1 is used as a base-material 
sheet, and it is 30 micrometers (a binder bed depth) in thickness with a well-known roll coat method to 
the upper surface. The coating liquid of the composition shown in the following table 5 was painted so 
that it might become. ^ 
[0030] 

[Ta ble 5] 



^ ^ m m mmmm 

~ m it ^ ^ > (fiigl : 1 /io) 5SSSiI 

^ 'J > T ^ - h mitm 5ss^ 



[0031] This web material was examined by the same method as an example 1 about each property of all 
light transmissions, Hayes, surface hardness, and brightness. The test result was shown in the followine 
table 6. ^ 



[0032] 
[Table 6] 



55% 

^ ^ ^ 90% 

S 320cd/a' 



[0033] And when the web material obtained by this example was used as a diffusion sheet of edge light 
type liquid crystal display equipment, the web material of this example of the dot of a light guide plate 
was not visible from the liquid crystal upper surface, either. 

[0034] The opalescence polyethylene-terephthalate sheet (all light transmissions : 60%) which contained 
the titanium dioxide 3% of the weight is used as a base-material sheet into example 4 polyethylene 
terephthalate, and binder thickness is about 30 micrometers with a well-known roll coat method to the 
upper surface. The coating liquid of the composition shown in the following table 7 was painted so that 
it might become. 
[0035] 

[Table 7] 

T 'J ;u m m looaftffi 
^ V '> 7 -t - h imim) ssfisg 

[0036] This web material was examined by the same method as an example 1 about each property of all 
light transmissions, Hayes, surface hardness, and brightness. The test result was shown in the followine 
table 8. ^ 
[0037] 
[Table 8] 
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[0038] And when the web material obtained by this example was used as a diffusion sheet of direct 
female mold light type liquid crystal display equipment, the lamp [ directly under ] did not appear from 
the liquid crystal upper surface. 
[0039] 

[Effect of the Invention] According to the optical diffusion web material of this invention in the use of 
the optical diffusion board in a liquid crystal display, the brightness of a liquid crystal side can also be 
improved by the ability making to cancel the image of the back light of a direct female mold method 
liquid crystal display display unit into the start, the still more homogeneous diffused light can be 
supplied to the display section, and various effects, such as making the display fine sight of a display 
desirable, are done so. 

[0040] moreover, as compared with the conventional optical diffusion web material, remarkable 
lamination can be realized and the contribution of ** in ** is achieved to miniaturization of a liquid 
crystal display 



[Translation done.] 
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CLAIMS 



[Claim(s)] ~ 
[Claim 1] The optical diffusion web material to which it is the optical diffusion web material which 
consisted of diffusion layers for diffusing the light introduced into the base-material sheet which 
consisted of matter of transparency or a translucency, and the aforementioned base-material sheet 
painted on the aforementioned base-material sheet upper surface, and the aforementioned diffusion layer 
is characterized by consisting of mixture of a binder and a bead muMon layer 

[Claim 2] The optical diffusion web material according to claim 1 whose aforementioned beads are a 
colormg bead, transparent beads, or such mixture. 

[Claim 3] The claim 1 by which the aforementioned bead is constituted from a bead of various grain 
size, or an optical diffusion web material given in 2. 

[Claim 4] The optical diffusion web material according to claim 1 to 3 by which the aforementioned 
SofemeSed ^^^^ ^ ^'^"^ ^"'"^ aforementioned binder, and a bead partially laid under the 

l^^f"^ ^\^^^ °P^^^^> diffusion web material according to claim 1 to 4 in which the aforementioned 
diffusion layer contains a minerals filler further. 



[Translation done.] 
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